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(54) CONTROLLER OF ROBOT FOR SPOT WELDING AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the date 
schedules for design and installation and to reduce a 
cost by automating the management of an electrode tip 
from the position correction of this tip based on wear. 
SOLUTION: The position A of the moving side electrode 
tip 36 is stored by executing idle stroke with a reference 
electrode tip at the time of teaching. An approach 
position C where the moving side electrode tip 36 may 
be pressed to a reference stationary object 21 is taught 
in a robot by moving this robot. The moving side 
electrode tip 36 is pressed to the reference stationary 
object 21 and the difference from the position D of the tip 
36 is stored. Next, the previously taught idle stroke is 
reproduced and the difference 5 between the position B 

of the electrode tip 36 and the position A at the time of the teaching is calculated. This 
difference 5 is the first total abrasion loss. The contact with the reference stationary object 21 
is likewise reproduced and the difference p between the approach position C and the position 
D of the electrode tip 36 is detected. As a result, 5: the first total abrasion loss, i.e., the first 
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moving side correction rate, a: a reference stroke length, p: the stroke length at the time of the 
first wear, y=p-a: the first moving side abrasion loss, &epsi;=5-(p-a): the first stationary side 
correction rate are attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to control unit and its control approach of the robot for 

spot welding. 

[0002] 

[Description of the Prior Art] Conventionally, by the spot welding in a robot, the spot gun for welding 
was absorbing and welding the impact and electrode abrasion loss of a robot and a work piece by 
equalizing during pressurization (equalize) [this is hereafter called "conventional example 1"]. 
(Moreover, the policy, for example, JP,6-79787,B, of wear detection JP,6-27273,Y It was a means [these 
are hereafter called "the conventional example 2 and conventional example 3"] to form and detect the 
sensor of dedication to a gun or the exterior, like.) Furthermore, about chip exchange, it fabricated by 
the count which welded, and was based on the amount of detection which exchanged by the count of 
shaping or was obtained from said sensor of the conventional example 2 and the conventional example 3 
[this is hereafter called "conventional example 4"]. And like the example of a system shown in drawing 
7 as a processing means of the abnormalities in a transformer thermostat , when it have been arranged at 
the welding timer and the welding timer detected the abnormalities in a thermostat of a transformer 
during operation , the thermostat signal line of the welding transformer of a gun be unified with other 
factors by having made this into the abnormalities in welding , be outputted to robot control equipment , 
and be processed as an abnormality alarm in welding as a robot . That is, in drawing 7 as an example of 
wiring of the conventional example, the spot robot 10 equips with the spot gun 30, and from the spot 
gun 30, the gun control cable 22 is wired as a gun control signal line 23 through the junction section 25 
to robot control equipment 15, and, on the other hand, he is wired through the junction section 25 as a 
transformer thermostat signal line 24 to the welding timer 20. From robot control equipment 15, the 
welding signal line 28 is connected to the welding timer 20, and it connects with it with the power cable 
29 to the transformer 32 of the spot gun 30. in addition, the electric supply cable for the current supply 
to the drive motor with which 1 1 carries out attitude control of the spot robot 10 and the programming 
pendant for robots in 16 (programming pendant) [it is - this is hereafter called "conventional example 
5"]. By the conventional robot's electric spot gun welding further again When it is necessary to make a 
fixed side electrode contact a work piece, and to teach that location and this instruction is carried out, 
Move a fixed side electrode a slight amount every, a work piece is made to contact, and it teaches, or has 
an equalizing device to a gun, and it enabled it to weld even if it did not carry out contact instruction to a 
work piece as instruction of a robot [this is hereafter called "conventional example 6"]. If it ****** for a 
while about an equalizing device, it will be what supports a welding gun possible [ displacement ] in the 
pressurization direction here. When it is a means by which it was made to absorb a location gap of a 
weldment-ed, for example, a migration lateral electrode contacts a work piece in pressurization actuation 
of a migration lateral electrode As the fixed lock of a fixed side electrode comes loose, a fixed side 
electrode will be in a rockable condition with a spring means and a location gap of a weldment-ed is 
lost, it is the device in which a fixed side electrode contacts a weldment-ed based on previous rocking. If 
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it elaborates on the advanced technology by the reference [ thing mentioned above / reference / 
previously ], by the way, the conventional example 2 In the automatic welding machine which welds a 
welding gun to two or more RBI locations of a work piece by carrying out sequential migration with a 
robot Opening of the gun arm when ******(ing) a welding gun, where the new electrode tip of the 
dimension of normal is attached is made into criteria opening. A welding gun is ******(ed), before the 
die length of the electrode tip sets up the minimum opening of a wanting-to decrease to use limitation 
gun arm and welds the RBI location of the beginning of a work piece. While the opening sensor which 
prepared the opening of the gun arm at this time in the welding gun detects, measuring this detection 
opening and said minimum opening and distinguishing the existence of the need for exchange of the 
electrode tip When the upper limit opening which added the allowable error to said criteria opening is 
set up and said detection opening exceeds this upper limit opening, it is the electrode tip management 
method of the welding gun in the automatic welding machine characterized by making the indicator 
which shows a poor chip operate. In addition, the conventional example 3 is set to the welding robot 
equipment which made the arm of a robot body carry out floating support of the welding unit through an 
equalizer. The electrode location compensator to which the variation rate of the location of the welding 
unit to the above-mentioned arm is made to carry out in the electrode opposite direction, The abrasion 
loss detection equipment which detects the abrasion loss of the fixed electrode of a welding unit, It is 
welding robot equipment characterized by having the control device operated so that the location of a 
fixed electrode [ as opposed to an arm for the above-mentioned abrasion loss detection equipment ] may 
be amended to an initial valve position based on the electrode abrasion loss detected with this abrasion 
loss detection equipment. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the equalizing device of the conventional example 
1 thru/or the conventional example 4 restricted the freedom of a gun design, and the sensor had become 
the cause of the others' and both who are difficult [ enforcement ] etc. a cost rise from the welding 
environment. Then, this invention sets it as the 1 st purpose to offer control unit and approach of the 
robot for spot welding which the abrasion loss of a chip is detected without using an equalizing device, a 
sensor, etc., and can detect abrasion loss amendment and a chip exchange stage. Furthermore, the gun 
from which a stroke differs appears by the approach of the conventional example 5, in these days which 
it came to carry out with robot control equipment, only Rhine which transmits the thermostat output 
signal of a welding transformer will wire a welder from a gun, and control of a spot gun has the bad 
effectiveness on a design and enforcement. Moreover, since the abnormalities which should be able to 
be taken as an individual factor of the abnormalities in a transformer thermostat were taken as robot 
control equipment only in the form unified as abnormalities in welding, there was a trouble of being 
hard to carry out fine management. Then, this invention sets it as the 2nd purpose to offer the control 
unit of the robot for spot welding with monitor / processing means of this signal so that the thermostat 
signal of a spot gun may be wired directly. By the instruction approach in the robot for spot welding 
looked at by the conventional example 6, the instruction which a fixed side electrode is made to contact 
to a work piece was difficult, there are troubles, like it also takes time amount, and the equalizing device 
had become the cause of a cost rise further again. Then, this invention is an easy approach and sets it as 
the 3rd purpose to offer control unit and approach of the robot for spot welding which can teach the 
contact location of a fixed side electrode. 
[0004] 

[Means for Solving the Problem] In the robot control equipment with which this invention welds a 
weldment-ed by resistance from an electric spot gun in order to solve the above-mentioned technical 
problem Without using an equalizing device, a sensor, etc. from the attainment location at the time of 
the drive of an electric spot gun It is robot control equipment for spot welding which detects the 
abrasion loss of a chip and carries out detection at the time of abrasion loss amendment and chip 
exchange. Moreover, it is robot control equipment for spot welding with monitor / processing means of 
the thermostat signal of the welding transformer of a spot gun, and in the robot which welds a 
weldment-ed by resistance further, it is an easy means, and is robot control equipment for spot welding 
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which can teach the contact location of a fixed side electrode. Namely, it sets to the equipment which 
controls the robot which welds a weldment-ed by resistance by the electric spot gun. A means to ****** 
with the electrode tip of criteria at the time of instruction, and a means to make a movable side electrode 
contact the anchorage used as criteria, A means to make said ****** and robot location at the time of 
contact, and a gun motor location memorize, A means to compute the amount of amendments which 
performs ****** with the electrode tip currently used at the time of program playback, is made to 
contact an anchorage again, and can be found with the difference of a location with the time of 
instruction from each abrasion loss and it of the movable side electrode tip and the fixed side electrode 
tip, It is the control unit of the robot for spot welding which has a means to perform actuation which 
amends the location of said movable side electrode tip and the fixed side electrode tip in said amount of 
amendments. Moreover, ****** at the time of instruction and the location A of said movable side 
electrode tip at this time is memorized. Move a robot to a criteria anchorage and the approach location C 
which can contact the movable side electrode tip is taught to it. Make the movable side electrode tip 
contact a criteria anchorage from a location C, and the movement magnitude of the location of the gun 
motor of the difference alpha with the location D of the movable side electrode tip at this time is 
memorized. The same ****** and criteria anchorage contact are taught to the program at the time of a 
chip dress or chip exchange. ****** taught at the time of program playback of a chip dress or chip 
exchange is reproduced. The difference delta of the location of the gun motor of the location B of the 
movable side electrode tip and the location A at the time of instruction is computed. This difference 
delta serves as the 1st ** (movable side + fixed side) abrasion loss, and the contact to the criteria 
anchorage similarly taught is reproduced. The difference beta of approach location C and a location D is 
detected, delta: - the 1st ** (movable side + fixed side) abrasion loss, i.e., amount of movable side 
amendments alpha xriteria length-of-stroke beta[ of ** a 1st ]:, - the time of the 1st wear length-of- 
stroke gamma=beta-alpha: - 1st movable side abrasion loss epsilon=delta-(beta-alpha): - as the 1st 
fixed side abrasion loss of fixed side amendments, i.e., 1st amount It is the control approach of the robot 
for spot welding which amends the movable side electrode tip in the 1st amount of movable side 
amendments shown by delta, and amends said fixed side electrode tip with the 1st fixed side abrasion 
loss shown by epsilon. A means to make the gun motor location of the location of the movable side 
electrode tip memorize in the state of the same pressurization as the time of welding at a criteria work 
piece furthermore in the case of instruction, or to make the gun motor location, the board thickness, and 
the welding number of sheets of a location of ****** memorize, With the electrode currently used at the 
time of program playback, spot welding It has a means to compute the 2nd abrasion loss which carried 
out and added each abrasion loss of the movable side electrode tip and the fixed side electrode tip from 
the location of the movable side electrode tip at this time, and to compute the 2nd amount of 
amendments of the movable side electrode tip and the fixed side electrode tip from this, the 1st abrasion 
loss, and the 1st amount of amendments. It is the control unit of the robot for spot welding given in the 
1st term which amends wear of the electrode tip between the calculation periods of the 1st amount of 
amendments based on the 2nd amount of amendments. What had registered the location of the movable 
side electrode tip in the state of pressurization beforehand in the location of a gun motor further again, 
this time — difference delta' with the location of the gun motor of the pressurization location under 
welding — computing - delta': — the 2nd ** (movable side + fixed side) abrasion loss, i.e., amount of 
movable side amendments of** 2nd epsilon', =epsilon+{(delta' - delta) /2}: - from the 2nd fixed side 
abrasion loss of fixed side amendments, i.e., the 2nd amount It is the control approach of the robot for 
spot welding given in the 2nd term which computes and amends at the time of program playback of 
welding actuation. 2nd amount of movable side amendments delta', and the 2nd amount of fixed side 
amendments - epsilon' - In addition, when it has a means to memorize the use marginal abrasion loss 
of the movable side electrode tip and the fixed side electrode tip and the 1st abrasion loss exceeds the 
value of use marginal abrasion loss It is the control unit of the robot for spot welding given in the 1st 
term which outputs an alarm signal or carries out automatic chip exchange. In addition, [ and ] [ whether 
when the 2nd total abrasion loss exceeds the value adding the movable side electrode tip and the fixed 
side electrode tip of the use marginal abrasion loss set up beforehand, an alarm signal is outputted after 
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ending welding, and ] Or the 1st abrasion loss of the movable side electrode tip and the fixed side 
electrode tip is computed. It is the control unit of the robot for spot welding given in the 1st term to 
which it judges whether it is a use limitation, and an alarm signal is outputted or which chip carries out 
automatic chip exchange. And it sets to the equipment which controls the robot which welds a 
weldment-ed by resistance by the spot gun. A means to input the thermostat signal of the welding 
transformer of a spot gun, In the equipment which controls the robot which is the control unit of the 
robot for spot welding which has a means to suspend welding actuation with the signal, and a means to 
output an alarm, and welds a weldment-ed by resistance from a moreover in addition gun motorised spot 
gun The board thickness of a work piece, a means to set up welding number of sheets, and a means to 
move a fixed side electrode to a welding location with a robot shaft at the time of instruction, A means 
to make a movable side electrode contact a work piece, and a means to compute the movement 
magnitude for making a fixed side chip contact from said gun motor location at the time of contact, It is 
the control unit of the robot for spot welding having a means to compute and teach the location which a 
fixed side electrode is made to contact from this movement magnitude. And the location p of the gun 
motor of the criteria location of the movable side electrode tip at the time of ****** is registered again. 
Set up thickness s and the welding number of sheets t of the work-piece conditions for instruction, and a 
robot is operated. When teach positioning of the vertical direction of a gun to the location of the 
approach for welding, the movable side electrode tip is made to contact slowly in the state of contact 
torque detection of the gun motor of a contact executive state and the location of contact is set to q, it is 
the 3rd amount eta of amendments which carries out teaching eta=(p-q)-(secondxt) 
It is the control approach of the robot for spot welding which asks by carrying out and teaches with this 
contact condition. 
[0005] 

[Function] With the above-mentioned means, in the environment which does not almost have a location 
gap of a work piece, this invention can lose an equalizing device and a sensor and can aim at design, 
simplification of enforcement, and schedule compaction and reduction of cost. With the above- 
mentioned means, since all in connection with a spot gun including the pressurization signal of a gun, a 
stroke change-over signal, an open acknowledge signal, and the thermostat signal of a transformer can 
wire only robot control equipment, the effectiveness on a design / enforcement becomes good, and this 
invention can also expect cost reduction. Moreover, the thermostat signal of the transformer of a spot 
gun can be separately recognized not as the form unified as abnormalities in welding by wiring direct 
robot control equipment but as abnormalities in a thermostat of a transformer, fine management is 
attained, and safety and working efficiency also improve. With the above-mentioned means, the contact 
location of a fixed side electrode can be taught easily, and expansion of the degree of freedom of a gun 
design, reduction of cost, etc. can be expected by the abbreviation of an equalizing device according to 
concomitant use with wear amendment from a gun without an equalizing device by compaction of the 
instruction time amount of contact instruction, and the gun with an equalizing device. 
[0006] 

[Example] Hereafter, each example of this invention is explained based on a drawing. In addition, in 
each drawing, the same sign expresses the same or a considerable member. The notional perspective 
view and drawing 2 to which drawing 1 expresses an example of the system by which this invention is 
applied are the side elevation showing the electric spot gun in the 1 st example of this invention. In 
drawing 1 and drawing 2 , the spot robot 10 equips with the electric spot gun 30, and the power cable 
(for welding) 29 is connected to the welding timer 20 from robot control equipment 15 by the welding 
control signal line 28 and the transformer 32 for welding of the electric spot gun 30. Moreover, robot 
control equipment 15 performs control of the electric motor 31 of the electric spot gun 30, and the 
movable side electrode tip 36 at the tip of the movable side polar zone 34 carries out pressurization to a 
work piece (un-illustrating), and actuation of disconnection through the mechanical component 33 
which consists of the ball screw which drives an electric motor 31. The fixed side electrode tip 37 at the 
tip of the fixed side polar zone 35 has acquired the high current at the time of welding with the movable 
side electrode tip 36 from the welding transformer 32 further again. And the partial side elevation in 
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which drawing 3 shows the configuration of the 1st example of this invention, and drawing 4 are the 
partial side elevations showing the configuration of the 2nd example of this invention. Detection and 
abrasion loss amendment of a chip exchange stage by this system are as follows here. 
[0007] The 1st amendment performed at the time of a chip dress or chip exchange is explained below as 
the 1st example of this invention at the beginning of [amendment performed at the time of the chip dress 
(chip polishing) of an electric spot gun, or chip exchange]. Drawin g 3 is the explanatory view of the 
amendment performed at the time of a chip dress or chip exchange. First, ****** is carried out with the 
electrode tip of criteria like drawing 3 (al) in the case of instruction. The location A of the movable side 
electrode tip 36 in this case (location of the gun motor 31) is memorized. That is, it ****** with the chip 
of criteria and the criteria location A of the movable side (above) electrode tip 36 is registered. 
Moreover, like drawing 3 (bl), move a robot to the criteria anchorage 21, teach the approach location C 
which can contact the movable side electrode tip 36 to it, the movable side electrode tip 36 is made to 
contact the criteria anchorage 21 from this approach location C, and the difference alpha with the 
location D of the movable side electrode tip 36 at this time (movement magnitude of the location of the 
gun motor 31) is memorized. The same ****** and criteria anchorage contact are taught to the program 
at the time of a chip dress or chip exchange at this time. 

[0008] Next, ****** taught at the time of program playback of a chip dress or chip exchange is 
reproduced like drawing 3 (a2), and the difference delta of the location B of the movable side electrode 
tip 36 (location of the gun motor 31) and the location A at the time of instruction is computed. This 
difference delta serves as the 1st ** (movable side + fixed side) abrasion loss. And the contact to the 
criteria anchorage 21 similarly taught is reproduced, and the difference beta of the location D (the 
location of the gun motor 3 1 D+ movable chip abrasion loss) of approach location C (the location which 
shifted from C a part of a movable chip worn out, the location as C where the location of the gun motor 
31 is the same), and the movable side electrode tip 36 is detected, thereby -- delta: - the 1st ** (movable 
side + fixed side) abrasion loss, i.e., amount of movable side amendments alphaxriteria length-of-stroke 
beta[ of ** a 1st ]:, - the time of the 1st wear - length-of-stroke gamma=beta-alpha: - 1st movable side 
abrasion loss epsilon=delta-(beta-alpha): - it becomes the 1st fixed side abrasion loss of fixed side 
amendments, i.e., the 1st amount. 

[0009] Here, if it remains as it is when only the 1st amount of fixed side amendments amends the fixed 
side electrode tip 37 in the direction of a movable side, it is that of [refer to [ of drawing 2 ] the device] 
by which the movable side electrode tip 36 also runs so much that delta becomes the 1st amount of 
movable side amendments, and it needs to amend only tales doses to hard flow. Thus, this invention 
consists of the following view fundamentally. Namely, fixed side abrasion loss = fixed side abrasion 
loss fixed side abrasion loss + movable side abrasion loss = relation called the amount of movable side 
amendments is materialized. When this is explained concretely, the abrasion loss of the fixed side 
electrode tip 37 abrasion loss of the movable side electrode tip 36 is performed by servo location 
amendment of the electric spot gun 30, and [offsets then the spot robot's 10 location amendment 
mentioned later] will amend the spot robot's 10 location. 

[0010] It [amendment [ which is performed in the case of the instruction at the time of program playback 
of welding actuation of an electric spot gun ]] Ranks second, and the 2nd amendment performed in the 
case of instruction at the time of program playback of welding actuation is explained as the 2nd example 
of this invention. About the location (location of the approach for usually welding) set up so that this 
2nd amendment might be carried out, each electrode is operated, after performing further amendment for 
the 1st amount delta of movable amendments, and the 1st amount epsilon of fixed side amendments. 
Although at least this can fully use the amendment at the time of the chip dress described previously or 
chip exchange but, if it amends in the case of the instruction at the time of program playback of welding 
actuation, the further welding precision will be acquired. That is, suppose that it is a setup which carries 
out the amount calculation of amendments at the time of welding in this case in the case of instruction 
actuation. Difference delta' of the pressurization location under welding (location of the gun motor 31) is 
computed this time with what had taken the location (location of the gun motor 31) of the movable side 
electrode tip 36 in the state of pressurization beforehand, and the 2nd amount of movable side 
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amendments and the 2nd amount of fixed side amendments are computed from the following formulas, 
delta': - the 2nd ** (movable side + fixed side) abrasion loss, i.e., amount of movable side amendments 
of** 2nd epsilon', — =epsilon-i-{ (delta' - delta) /2}: - the 2nd fixed side abrasion loss of fixed side 
amendments, i.e., the 2nd amount, — this When the 1st amendment at the time of the above-mentioned 
chip dress or chip exchange is used, from the last chip dress or the 3rd total abrasion loss (delta 1 - delta) 
from the amendment at the time of chip exchange to current, it assumes that the movable side electrode 
tip 36 and the fixed side electrode tip 37 were equally worn out, and amends. 

[001 1] moreover — if it calculates as the 1st fixed side abrasion loss, the 1st amount epsilon= 0 of fixed 
side amendments, and the 1st ** (movable side + fixed side) abrasion loss and the 1st amount delta= 0 
of movable side amendments while not using the 1st amendment at the time of a chip dress or chip 
exchange -- as a simple amendment means -- the 2nd amendment at the time of welding - it can be 
used. The 2nd amendment actuation carries out and the way is the same as that of the time of the 
amendment at the time of the 1st chip dress or chip exchange. If all 2nd abrasion loss delta 1 computed at 
the time of spot welding is over the value adding the use marginal abrasion loss of the movable side 
electrode tip 36 made to memorize beforehand and the fixed side electrode tip 37, moreover, in a chip 
dress or the same procedure as the amendment at the time of chip exchange The 1st abrasion loss of the 
movable side electrode tip 36 and the fixed side electrode tip 37 is computed. It is also possible to 
perform the program which outputs an exchange demand signal or carries out automatic chip exchange 
automatically [ which electrode tip judges whether it is a use limitation, and a robot evacuates to an 
electrode tip exchange location at the time, and ]. If abrasion loss detection and the amendment function 
of a chip are made periodic timely as mentioned above, it will also become possible to automate 
management of a chip. Moreover, more suitable amendment will be attained if the amendment at the 
time of a chip dress or chip exchange and the amendment at the time of welding are used together. 
[0012] [Control wiring means in control unit of robot for air spot gun welding] drawing 5 is a 
conceptual diagram which expresses the circuitry to the wiring list of the 3rd example of this invention. 
In addition, although the air spot gun 30 is used in this example, it cannot be overemphasized that the 
electric spot gun 30 may be applied. In this example shown here, directly, it connects with robot control 
equipment 15, and it wires so that all signals including a transformer thermostat signal may be 
transmitted, without the gun control cable 22 from the air [electric [ or ]] spot gun 30 going via the 
junction section 25, as shown in drawing 5 . That is, by drawing 7 of the conventional example, the 
transformer thermostat signal line 24 of what is wired from the gun control cable 22 with the signal in 
connection with other gun control signal cables to direct and robot control equipment 15, and is wired 
from the air spot gun 30 at a welder 20 of the air spot gun 30 currently wired by only one welder 20 is 
lost from the air spot gun 30 by drawing 5 of this example, and it is efficient. Moreover, it becomes, 
without coming to be able to perform processing of considering as an alarm and investigating a welder, 
after returning to safe posture and location that it is easy to operate a robot because the reason 
understands it to be the abnormalities in a transformer thermostat for the robot side to have stopped and 
to have investigated the welder about the cause, since it was collected as abnormalities in welding until 
now. 

[0013] The thing mentioned above [ it does not have an equalizing device and / without instruction / a 
means by which the fixed side electrode amendment which was suitable for the right time in the work 
piece of two or more sheets is made ] for every welding as the 4th example of [instruction means of 
work-piece contact location of the fixed side electrode tip in control device of robot for electric spot gun 
welding] this invention. Hereafter, this example is explained based on a drawing. This example is a 
means to apply the electric gun of drawing 2 , in the system configuration of drawing 1 . Drawing 6 is 
the explanatory view of the instruction means of the work-piece contact location of the fixed side 
electrode tip, and the explanatory view and drawing 6 (b) to which drawing 6 (a) registers the criteria 
location (location of the gun motor 31) of the movable side electrode tip at the time of ****** are an 
explanatory view at the time of carrying out contact instruction, after setting up instruction symmetry 
work-piece conditions (thickness s, welding number of sheets t). Since the circuitry and each part 
actuation in drawing 1 and drawing 2 are described previously, the explanation is omitted. 
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[0014] Then, about the instruction means of the work-piece contact location of the fixed side electrode 
tip 37 in the control device of the robot for electric spot gun welding of this example, it is like this. First, 
the criteria location (location of the gun motor 3 1) p of the movable side electrode tip 36 at the time of 
****** is registered like drawing 6 (a). Next, instruction symmetry work-piece conditions (thickness s, 
welding number of sheets t) are set up. And a robot is operated and positioning of the vertical direction 
of a gun is suitably taught to the location of the approach for welding. Next, the movable side electrode 
tip 36 is made to contact slowly like drawing 6 (b) by the contact executive state (contact torque 
detection condition of the gun motor 31). It is eta=(p-q)-(secondxt) when the 3rd amount eta of 
amendments which will carry out like drawing 6 within robot control equipment 15, and will carry out 
teaching if the location of contact is set to q is calculated here. 

It becomes. And if contact instruction is specified and taught with this contact condition, the fixed side 
polar zone 35 will be taught where only the 3rd amount eta of amendments is amended (condition to 
which the fixed side electrode tip 37 contacted the work piece W). The check of a location can be 
performed by making it move to the location manually after instruction. Thus, it does not have the 
equalizing device of a gun from this example, and there is no need for the contact instruction to a work 
piece one by one for whenever [ of welding / every ], and it becomes advantageous in cost and 
efficiently. 
[0015] 

[Effect of the Invention] According to this invention, as explained above, under the environment which 
does not almost have a location gap of a work piece, an equalizing device and the sensor for wear 
detection are lost, management of a chip can be automated and effectiveness special [ that it is possible 
to aim at schedule compaction of a design and enforcement and reduction of cost ] can be done so from 
the location amendment of the electrode tip based on wear. Furthermore, since it becomes good, and the 
effectiveness on a design / enforcement can count also upon cost reduction and the fine management of 
the abnormalities in a transformer thermostat of it is attained from amelioration of the circuitry on 
wiring of this invention, it is effective in raising safety and workability, further ~ again ~ the equalizing 
device of this invention — according to being unnecessary and the means without the contact instruction 
to a work piece moreover, the contact location of a fixed side electrode can be taught easily, and deletion 
of the expansion and cost of the degree of freedom of a gun design etc. can be expected by compaction 
of the instruction time amount of contact instruction, and the abbreviation of an equalizing device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the equipment which controls the robot which welds a weldment-ed by resistance by the 
electric spot gun A means to ****** with the electrode tip of criteria at the time of instruction, and a 
means to make a movable side electrode contact the anchorage used as criteria, A means to make said 
****** and robot location at the time of contact, and a gun motor location memorize, A means to 
compute the amount of amendments which performs ****** with the electrode tip currently used at the 
time of program playback, is made to contact an anchorage again, and can be found with the difference 
of a location with the time of instruction from each abrasion loss and it of the movable side electrode tip 
and the fixed side electrode tip, The control unit of the robot for spot welding characterized by having a 
means to perform actuation which amends the location of said movable side electrode tip and the fixed 
side electrode tip in said amount of amendments. 

[Claim 2] ****** at the time of instruction and the location A of said movable side electrode tip at this 
time is memorized. The approach location C which can contact a criteria anchorage in said movable side 
electrode tip Move and teach a robot and said movable side electrode tip is made to contact said criteria 
anchorage from said location C. The movement magnitude of the location of said gun motor of the 
difference alpha with the location D of said movable side electrode tip at this time is memorized. The 
same ****** and said criteria anchorage contact are taught to the program at the time of a chip dress or 
chip exchange. ****** taught at the time of program playback of a chip dress or chip exchange is 
reproduced. The difference delta of the location of said gun motor of the location B of said movable side 
electrode tip and the location A at the time of instruction is computed. This difference delta serves as the 
1st ** (movable side + fixed side) abrasion loss, and the contact to said criteria anchorage similarly 
taught is reproduced. The difference beta of approach location C and said location D is detected, delta: - 
-the 1st ** (movable side + fixed side) abrasion loss, i.e., amount of movable side amendments 
alphaxriteria length-of-stroke beta[ of ** a 1st ]:, - the time of the 1st wear length-of-stroke 
gamma=beta-alpha: - 1st movable side abrasion loss epsilon=delta-(beta-alpha): - as the 1st fixed side 
abrasion loss of fixed side amendments, i.e., 1st amount The control approach of the robot for spot 
welding characterized by amending said movable side electrode tip in the 1st amount of movable side 
amendments shown by delta, and amending said fixed side electrode tip with the 1st fixed side abrasion 
loss shown by epsilon. 

[Claim 3] A means to make said gun motor location of the location of said movable side electrode tip 
memorize in the state of the same pressurization as the time of welding at a criteria work piece in the 
case of instruction, or to make said gun motor location, plate pressure, and welding number of sheets of 
a location of ****** memorize, With the electrode currently used at the time of program playback, spot 
welding The 2nd abrasion loss which carried out and added each abrasion loss of said movable side 
electrode tip and said fixed side electrode tip from the location of said movable side electrode tip at this 
time is computed. From this, said 1st abrasion loss, and said 1st amount of amendments the 2nd amount 
of amendments of said movable side electrode tip and said fixed side electrode tip The control unit of 
the robot for spot welding according to claim 1 characterized by having a means to compute and 
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amending wear of said electrode tip between the calculation periods of said 1st amount of amendments 
based on said 2nd amount of amendments. 

[Claim 4] What had registered the location of said movable side electrode tip in the state of 
pressurization beforehand in the location of said gun motor, Difference delta' with the location of said 
gun motor of the pressurization location under welding is computed this time, delta': — the 2nd ** 
(movable side + fixed side) abrasion loss, i.e., amount of movable side amendments of** 2nd epsilon 1 , - 
- =epsilon+{ (delta' - delta) /2}: - from the 2nd fixed side abrasion loss of fixed side amendments, i.e., 
the 2nd amount 2nd amount of movable side amendments delta', and the 2nd amount of fixed side 
amendments — epsilon' — the control approach of the robot for spot welding according to claim 2 
characterized by computing and amending at the time of program playback of welding actuation. 
[Claim 5] The control unit of the robot for spot welding according to claim 1 characterized by outputting 
an alarm signal or carrying out automatic chip exchange when it has a means to memorize the use 
marginal abrasion loss of the movable side electrode tip and the fixed side electrode tip and said 1st 
abrasion loss exceeds the value of said use marginal abrasion loss. 

[Claim 6] When said 2nd total abrasion loss exceeds the value adding said movable side electrode tip 
and said fixed side electrode tip of said use marginal abrasion loss set up beforehand [ whether an alarm 
signal is outputted after ending welding and ] Or the control unit of the robot for spot welding according 
to claim 1 characterized by computing said 1 st abrasion loss of said movable side electrode tip and said 
fixed side electrode tip, and which chip judging whether it is a use limitation, and outputting an alarm 
signal or carrying out automatic chip exchange. 

[Claim 7] The control unit of the robot for spot welding characterized by having a means to input the 
thermostat signal of the welding transformer of a spot gun, a means to suspend welding actuation with 
said signal, and a means to output an alarm, in the equipment which controls the robot which welds a 
weldment-ed by resistance by the spot gun. 

[Claim 8] In the equipment which controls the robot which welds a weldment-ed by resistance by the 
gun motorised spot gun The board thickness of a work piece, a means to set up welding number of 
sheets, and a means to move said fixed side electrode to a welding location with a robot shaft at the time 
of instruction, A means to make said movable side electrode contact a work piece, and a means to 
compute the movement magnitude for making said fixed side chip contact from said gun motor location 
at the time of said contact, The control unit of the robot for spot welding characterized by having a 
means to compute and teach the location which said fixed side electrode is made to contact from this 
movement magnitude. 

[Claim 9] The location p of said gun motor of the criteria location of said movable side electrode tip at 
the time of ****** is registered. Set up thickness s and the welding number of sheets t of the work-piece 
conditions for instruction, and a robot is operated. When teach positioning of the vertical direction of a 
gun to the location of the approach for welding, said movable side electrode tip is made to contact 
slowly in the state of contact torque detection of said gun motor of a contact executive state and the 
location of contact is set to q, it is the 3rd amount eta of amendments which carries out teaching eta=(p- 
q)-(secondxt) 

The control approach of the robot for spot welding characterized by what it asks by carrying out and is 
taught with this contact condition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The notional perspective view showing an example of the system by which this invention is 
applied 

[Drawing 2] the [ of this invention ] - the electric spot gun in 1 and the 2nd-4th example is shown, the 
part is cut, and it is ****-- a side elevation 

[Drawing 3] With the partial side elevation showing the configuration of the 1st example of this 
invention 

(a) is a state diagram which ****** with the electrode tip of criteria at the time of instruction, registers 
and plays back a criteria location, and detects the 1st abrasion loss. 

(b) is the state diagram which the robot was moved [ state diagram ] to the criteria anchorage, and the 
approach location which can contact the movable side electrode tip was taught [ state diagram ] to it, and 
made the movable side electrode tip contact a criteria anchorage from this location. 

[Drawing 4] With the partial side elevation showing the configuration of the 2nd example of this 
invention 

(a) is a state diagram which carries out teaching with the electrode tip of criteria at the time of 
instruction. 

(b) is the state diagram made to contact to the real work piece in the time of played-back welding. 
[Drawing 5] The notional perspective view showing the circuitry of the 3rd example of this invention 
[Drawing 6] With the partial side elevation showing the configuration of the 4th example of this 
invention 

(a) is a state diagram which registers the criteria location of the fixed side electrode tip of criteria at the 
time of instruction. 

(b) is a state diagram at the time of setting up the work-piece conditions for instruction (thickness and 
welding number of sheets), and carrying out contact instruction. 

[Drawing 7] The notional perspective view showing the example of a system in the conventional 
example 

[Description of Notations] 

10 Spot Robot 

1 1 Electric Supply Cable (for Robot Drive Current Supply) 

1 5 Robot Control Equipment 

16 Programming Pendant (for Robots) 

20 Welding Timer 

21 Criteria Anchorage 

22 Gun Control Signal Cable 

23 Gun Control Signal Line 

24 Transformer Thermostat Signal Line 

25 Junction Section 

28 Welding Control Signal 
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29 Power Cable 

30 Electric Spot Gun (or Air Spot Gun) 

31 Gun Motor 

32 Welding Transformer 

33 Mechanical Component 

34 Movable Side Polar Zone 

35 Fixed Side Polar Zone 

36 Movable Side Electrode Tip 

37 Fixed Side Electrode Tip 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/28/2006 



Page 1 of 1 




http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web6 1 0/IMAGE/200606282055 1 897 1 563 .gif 6/28/2006 



Page 1 of 1 



si nm-? 




3& mmwm 



http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web610/IMAGE/20060628205532906545.gif 6/28/2006 



Page 1 of 1 



36— v_i_ 



37 




A 

17 

B 



(ai) 



[a] 




(aa) 



36- 



36 



L 



Wl.c 



7 

■ 

I 



CbO 



[b] 




^1 



21 

Cb 8 ) 



36 



http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web610AMAGE/20060628205543634708.gif 6/28/2006 



Page 1 of 1 



36- 



37 



jL i„... 

a* 



[a] 



[b] 



7-* 



36 



.37 



http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web610/IMAGE/20060628205558698758.gif 6/28/2006 



Page 1 of 1 




http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web610/IMAGE/20060628205610568093.gif 6/28/2006 



Page 1 of 1 



36 




[a] 



36- 



7-0 
W / 



37* 



.i i. Q : # > * - ? 0)J* v / 

•* 

I 

■ 




[b] 



http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web610/IMAGE/20060628205621903560.gif 6/28/2006 



Page 1 of 1 




22*^ 




http://www4.ipdl.ncipi.go.jp/NSAPITMP2/web6 1 0/IMAGE/2006062820563 1 7 1 6699.gif 6/28/2006 



mn*®WFfr u p) «2> & $j It & < A > ommmmm 



(43)i*ffie #j£9^<1987)3f|J8S 



(SDlntO.' 






P I 




B2 3K JJ/24 


34 0 




B23K U/24 340 




3 8 6 






336 


11/Jl 


570 




ll/JJ 570Z 


B 2 5 J 9/22 






B2 5 J 


9/22 Z 










3fcJTOi&9 FD (*9B) 




ifWPT -255517 




(71)liiJBiA 


000006622 














¥J8fc7ipa995>9> 


i © El 












(?2)f8W# 


f&WJ 






























Si* 






























SIB ik>f!£ 




























<74)ttgA 












maosm< 



(57) 

[ gift] #>#Joe*«: w 2 ? -f x-r& e i-coK * 

i. i0f^& era £4^S€6tK£i$ 3 
i. B9S2SfI^l/fci^©a'Kf hits* 

i ? ^ca ft i/ * fcaeuMc s# ^ # *&^n# 

tlE U IMPS' * * »*W o -est*. 



Cb] 



A...JL 



Br- 



[a] 



y 



'••Q. , 



l is*® i] mtto*. * 9 h a > r&?§^&&iH?§$ 

A>6*S^>t|E£«r#ffif Z^Wit. 8FSB$giE£'Cf5S2 10 
"JSMHSS* y ^KOffflEWSS?- 9 :*©<&B* HKE? 

g& ? ? ~7<J>\kW A &Ctt l> » SSIsEE&Klfia hJSW 

•7* neittneiJi<c "m. a a , c ©«©us5jeii*s 

ft* 9 7"cr>fil|g D£©Mcr ©B5SB#> *-* '> ©lfig©# 

9 7*©tfcgB©iSI§E#>*- *©tiB4*SW©iafiA 
£©aa*JMUU C4>S*ii*14>± (TNttl+fl* 
flU > g&S £ St *) , 131 L'/ < Wh b ~Cte*< ^fe|5l2gii©S 

6 s : 9 1 (SMWI + BUM J > J8E»3Wwt>*>Si i <d 

« : SiS^ I- o- 

(S : 9l©»ttsma-*«* 

r = B-a ■■ 9 1 ©pjfiiH?]l§tSS 

£ = 5- < <3 - « > : 9 1 ©SHEflMSt" Vfr *>9 1 

«i)«gi * 9 7'4 MQE 1/ . € <C $ nfcST 1 ©BJEtlg 
& * 9 1^ O * 9 h <DMMH&. 

ftg £SBtt fct*£tT fe©l£g©B5S2#:' * - 

* iae t «be & as*** tat*. $ * * ? r £ . 7-0?? 

■S©Sffl 9 9*©<4BJ: 0 N£pIiMM3fe? 

9 :f£WSBJMISS* 9 *fc*4ve*-W>g*S£S:illl3 
l/fc92©^S*#fflUcniWK!9 1 ©g&S, ED 
§2.9 1 <^>»BiES £ « I5g2«]glfllJ^£? 9 7'. fiiaS^fliJ 
f 9 7 ©9 2 ©tiiES * *»4 W 0 . 1512 

^©tgiES©!^^©^ 151292 ©tSiESOCS 50 



2 

6" :S2©± <^IIMB+@efll> Bttaf<tto%S2 

£ - =£+ {(5' -5>/2} :92©@SEfflg&S 
"<'at>feS2©S€fliaaES*6, 92©sIfiWM}iiES 
6 s ' 5,t>'^2©iaWiE£«r£" £UR/r, ^SJjf? 

392 33«©A# ? h ?g^ffio<i< 9 I- ©BHrtg. 
[lg*J@5 ] nlSiifflllgS? 9 7S^@€»)«8s? 9 V 
©fcmi^S*SttT**R*:SU 15129 1©0 
J€S^|3JSfi6ffi|IB»^S©ll4BS^fci §«C «RS 

^tai^i/feos«*-9^afeft'S'4ct*4$iat'<'* 

!#*fi 1 12ij85© ^ * y V %m B # 9 h a>*U'<a^g 0 
[lg*«6 ] H5l2M2©^.lg.^e^ : fiit>^UA:|5s2 
^PPJe^SCfiSnlSSHagS? 1 9 7*i|5i20JEi9J^ 
9 7&ttPUfclt48*fc±&K. ?S«*^7», 

5& f HSSe«lM«&?' 9 ^©S5I2M 1 ©^IS%fS![B 

[§g*3S7 ] 9 1- *>-cs*j«ws*isttisar9'* 

h 9 >X©lr-^A >? y h ff^^rATj-r^^Ri . 1512 
^5:W?l>Ci^if4A#? h^tt«a^9 h 

©sdiMSg. 

B5!2wIfii«iJ^fi!^9-J'<i:^$-l*^f ; R£. Hfllaa^ 
B#©B5l!2^>*-*(ig^ 9B5i2@yEfll* 9 

muzct&s&t?***? nmma*y h©» 
{£g©g&s#>*-*©(£ap*gisu 

> ^f*©)I* s • jg^fe^ t -SrSS u . a * 9 h ^ttfp 

^©/c*©r7'o-*<79feg{<:^'>©±T*ifii 

©ifiBft»4**l/. B5l2«Jfiii«J«ai? 9 y 
tieS©|5l2^>*- *©^^ h .'I ?^tlltt'!Sf^ o < tj 

■£>93©tiiES7?«r 



3 

n= <P-<1) - (sXt) 
i "T * A* y h D* ? h ©MB#$. 

[ 0 0 0 I ] 

[ o o o 2 ] 

um^tm se&, D#»hw>x#? hBft*ci*& 

CiC P*y h&ff9-»4>BB& BBBttBtB.fi 
I/. BBl/TV'fc [KT. CM rB«Ml J 
5) . Sfc, Btttfttfl©**«>«*« ! IMi*6-79787 *> 
Hft ¥6-27273 OftfC, Wf^<C*^<0^>1f *£ 

«*W2 to J:tfB*B3©BE* J: 0 B&ftfcBtfi 
BtCfc^Tl'fc (J&'-T, Ctt& r«5t*f?H4J <U>5] „ 

cc, h 7 > *gi$o>im&% t u r **h 7 tc 20 
^n-r-e^^x?-^^;:. h ? 

h 4 ^-^urtktx, c 

n*BBBB&i/t:*©»H4iiNrS'h, o#» Hfcfiai 

7Ktoi»T\ h a*? h i ot***? i- o 

1/ , A#vV*f>Z 0 ^ 6 Jic * ? h MBBB 1 

>i«MM«s3£i/t:BB3ft, 30 

B5B2 4 A L/C. 5 Wt^Xfe®'? <f -7-2 

o ^te«$n£, -f -7- 2 o Nin* » h »<iia)g 

SI 5J:»), B»tt*a2 8*4N*S*i, ? h 

3 0 ©h ? >A 3 2 ^©SB*- :7tL 2 9 
tltt*. 1 ! Wt*#? V fl#» r 1 OtBBtt 

air - » ^©bbikbb©»b 1 6 

iicttf? im<D?a 9=) 2 yi/^yy^ h (proqiwinq 
pendant) T'<&£ [«T. CM rs£M5J <U» 
5] . 86fc*fc, 9&to>v#? I-©B*A#? btr> 
BU-Ctt, B*«W**7-*K:B»3l*t:*©fcB«: 40 

- * ^bbb** t' ft < c <>&&tii*&&<<: o-c i» fc 

[WT, cnt ra&M6J Al^) . CCf. ^7 

«k B<a pjbk: aJ#* **©t\ BJ&#B©<aB rn* 

^fR-r^J; *>IC l/fc4*K"Cft0 , M*t£BttBBfi©ia 



4 

®MX*S9UMX i Of . m&* v zf<0* $ J&fcflfflW 
5 O fc * >T - A<5>TBWtf!*»* U . 9 - 
? ©iBl7)<3!>tt*(Sgfl>^ ^ BK > % StI fe 

^g-fe>^c«J:D#tat/. COlfttiMSiBCTBBK 

ii^tc, pi!agitBa^<:i^si»M : S:.faA.fc±p^* 
B£u wsi(iaiB**w±Bw«*±a'?fctt, ?■ 

s **B4fP«* * J: 5 K Ufc C £ «4$B 

a -r 4 i As^Mitc *j » * js«# •? ^tffl* 
d * 9 r We t , ±bt - ttr ? 

£. S«|jl^9 h««l««BoBIIB^ttr«B^fi 
^tBSSi , C <z>B$iflfelbttB«:£ Ofeffi l/fc«BB 
»B«:»^^*ciJaB*IB«)«mifi*7-i»K«f&B 

[ 0 0 0 3 ] 

ism»m8u,*'>t?&imi tew st^pmw 

it xB#fHs>-^«Bi»r«: * •? ^oq.i§« 

S5:^ta I/, BtUMKERV? ? * 
C£*''Bjfiste^^9 hBfKB04<9 hC#liai^g£-C-(7> 

h^>©WBl*04f* hBMBRt 
fcSg^-C-it, BB h ? > A©1t--*A i? ? h ffi?3ll^& 

eet* & 5 »>ja»&»BBKiBMiT*ct 
jcao, m\. 5£?T±©a$30^i(,'. *fc, d^ ^hu 
iai^gi ort*. h 9 ^x^—tBW^asiBBt i/t: 
»n*i*r©B*t. mmnt u-ca^ufc^co* 
i i '©r. 8B^teM«*!(./*ifc<, »£i> ^naj^Jb 
■?fc. ■ecr. *^it a* ? h^>©i?--*x^ ? 

h (l#«:fi^S2^f 4 ct 5 K . C ©ft#©Sitg • 
fc AjJ< 9 \ feftm □#? h ® HBttBS 

Bfem&* 7 - ^B5-i* *«fi<*«B'C* 0 , 



■A- 

5 

it. 3xrr ?:/©— Bistort'*:. <-cx. mm 
it. ®mttiji£x\ mimn&<»%%iii.&£m*xz h 

[ o 0 o 4 ] 

m<w>tt» • «s*«*»*?x* » hw«bo#? t- 
^•c****? hMtnciiK? hw»«t"c**. Tft 

|HB»I*4a«P*fiE>0iK?> Hi 
Bitfv*- *|&B*&W£'tt*?ft&, Vc 
^K*flox<r»*«**»*l?BtT**m»*fcB* 

SKIS* JWtiT**E4 . HGflUEBTWCWlMfM 
ff 5 WT * X * ? h jg#J€ 0 jK # h <DW»m*V 

^*a*Wj**7^0-^(4«C«r. n# 9 t«B*l< 

©# $ ®{aeo«Ma<:£tt 0 . in *>arr *> t s 

I/. BISWAS? ? 7©figB©#>*- *©l£g<i$i 

swgx&b a £ ©s 6 s * jmu 0 , c ©si sitmi <o± 
6 s : « 1 ©£ <«i«»flij+ia«ffl!)> Bttsr 1 © 

bIMMMUES 

r = ^ - a : m 1 ©"jams*** 

£ = 5 - { (8 - cf ) : * 1 ©a«NBt*S?fcfc*>* 1 
©BBEflBtliiEE 



#H¥9-7 0 67 5 

5 

•? h OMM&'Cft 9 , 3 6 fCgaMDRUCgK 7 - > r 

* - * &S4rStS! $ * £3 ■ $ fc li^lT *>©&S© * 
-*tta±*W4i&»tt»*Ett3***K4. ^0? 

©E©»MMtfBff ?■ 7 "7©ftBJ: 95JSBSS* -;7i 

®*a*#ffli/cn4S 1 cDJBts. m 1 ©»iff*J: 0 

MWIS » ^. *■ 9 ^OEW 2 ©tiffS* 

» 2 ottjEfitc «-? * ? 9 famteWL* zm 1 

J@(<: !a$s©X5j< \ mm (DMMtttC* ♦} , 

- * ©<£g c-ga§ i/ c (- »& t <ot . < s ?m&%'pe>ixi 

E(4g©J ^ 7'>*-'^^©^ig^©s6 % • tJWHl/-C. 

£'=£+{ <d" -6 s ) /2) :mzo>mmimus. 

r*t>fe»2«>B5£fWSiES*&, ^2©^JfiWiltiiES 

©^B ?7 A?S4H#CC?Bff*^^lf2re^l5w©^* ? 

HWRaXrh ©*ltai^^t?* »J . isvMm& * 

*T ! flTK !2$s©X^ » 1 a # ? h ®M«£ 
gc*0 , wfeiol 2 ©±U8ia*!TiMS* 1/ "cO^ffl 
IRffB^SfiOnlttflfSft^ *^4B«iWSf - » ^*»D 

m> ox m&& mute*) mm ? ^jg* 
r -7>^©-v-*a^ ^ Hf^*A/jf s^e£. -e© 
is* jKia?g^-r * 0 * v h *$usn^ h £SK fe^ c , 9 

fidSfij* 9 - ^« * £ . £Sttlv4>ite# > 

* - ?(4S J: D glSffl)? 1 ? i*SfeJ{>©^S!)S 
■SrgitiJ-? t>m% t , C ©f?^lS J: 0 S«fi!)«e* ^ 3 

□ ^ » r ©$Uim£gr$> o . * i/ r s A^tfr fe»©pjft 



7 

u mm?- f&t&m&s ■ mmn t ssst 

U. f-fcg&fFSi*. %&.V>tc#:><07~7V-?v>& 

? 7*2 ^sm^©^*-*©^ r a ?*atwi 

-?s>r?Z>ftZ<m±£.ri% 
7}= <p-q) - ($Xt) 

t u -c^> c ©iitfctfSGDS « -efts** & 9 i- & 

[0 00 5] 10 

J:tf h 5 >*©-*-€ X * •;> Mf^£S©TXtf * h 
©C sftlt • 5Stf±©3i*£#ii< frO . 2^ t-gijifctjl. 

*fc. |-:tf>©|- y 

§a£fim^»as«:e¥«:ftm-c * . * = * -r xfc 

X*8 wft * ©#> x- ttJgfS "diiE i ©ftf flU?. -f37-{X 

mKtoWritfWjBt- ©@ &£©*£* . =2 ^ r cw« 
[ 0 0 0 6 ] 

©-fl**-TlWa&8M«a. 02 ii*£B90>* 1 ©life 

«*c fc w * * 7 1- Sr*f mala r* * . a 

!. H2CCfc(,>-C> X* ? hPtf? h 1 oti^)**? 
I- 3 &g*4-?~20M*ci*7 f-fcH 

isms 1 5 j: 9 mmmnmz 8 £ . * i- # 
> 3 ovm&m h 9 3 2 J: ♦) < 

E> 2 9J*H>H3nt:^*. h#>3 
0 ©Sft € - $ 3 1 ©ftiiWt* D ? h tttP^B 1 5 TfT 40 
(,'. 3 l*Krtr&#~**2'tt£3-6/A6 

flBatt 3 3 4 ft L , BHMM«tt» 3 4 OjHMfflMHB 
ft? ? 73 6 ft*. 7-J> (7Bat> ^©DpE. ffi&otb 

1»J«S"* v 73 7 liftft h ? > A 3 2 «fc 0 , *SJBHH£& 
* •;> 7*3 6 i«<C?g^8#©^@?jfe«rfS-Ct^o * 6tr > 

03 &&m}<o& i ©^spuw^^^-r gc^»ia0 > 
ii4ir*^C'.^2^BSi7ii^.i55^^t'^^»]aigr' 

DVMnUEtiE^OJ: ^(c«c«. so 



^S¥9-70 67 5 
[ 0 0 0 7 ] (Sfifl** y T ii^djf 7 7 K b * { * 

3**? y 7 K u ^ * feiJ? 7-S8««:?f ^»E«JII« 
H'C**. £T. 03 (a, ) ©S«:^m^. &m 

73 6©feSA <^'>*-5f3 I ©ftg> SriatST*. 

vJZQo&mti&A&gm? i 9 $/c. 03 <b, ) 
<Dim , gmmiz®) 2 1 ic ^ ? y 3 6 =& 

I/. C or - *<iSC & & BJSMIIBS 9 7* 3 6 * 
2 1 IC g# § i* . C ©BS®5JfiWRiJ^S ? 9 7 
3 6©{£gD£<Ds<* {^>*-^3 1 ©fig©!?® 

?7' K U^^>* 7'S}ftB#a>70 jr^ Atil»^<.,T 
[ 0 0 0 8 ] %ic t ■ 3 < a« ) C-tHtd, * 9 7* K u 

r7D-?(igc" <3j«j*?7-©.is 
fe^fc w c j: 9 -rnftifeg . ^' > * - > 3 1 otegit c 

iFJlXfcg) iRllMWSfi??7-3 6©ttBD <^>* 

(3 : ^!(^>.(g|. : 6S*X^P-^S 
r = /3 - a : % 1 ©TijSirilPlig&e 

£ = 5- (fi-a) -.mi <om&a&PtB#tt*>%m 1 

[0 00 9] CCf, 5^1©57Sl)«Jt|iESi^^ 
<r>&. ®TZMm&* v 73 7 1 OBCIMttEBKtt 

»i««]*ifiiJciiEr*4. -eot^-ci*. pmmms? 

B*»IJ®€a+ 3MM!iffftS= BlfiWlltSiES 
fiWMSS? 1 9 7*3 6 ? ^ 3 0 © 

■*j--*<igtiE-cift»n (-e^Bfr, R-t^^^? r p 

*9 H 0<f>f4gtiiE*tBI§f &] . BtflWfi* ? *>" 
3 7 ®8?£Bt*a# ? hn#? H OfiC-feg^ffiE^* 



9 

[ 0 0 10] ( Sfifrx* f\ ft >©JWHWW>*n y 
? AS*i$©ft*<DI!S(CtT 5 «@JE ] £ot\ *JSB©* 
2<s^Jfefl£UC\ *t*rtfK>7oy* ft 
*©BSk?t 5 « 2 ©♦siEKot,; •aafi-r &<> c ©m 2 o> 

1 <DW^M%ifS. £ £ . 2 6 &tpiE -5 tc'&lZ&& 

Staff jbeifrKfc* 9 v f ua* fc«? ? 7 
5aft«©»iE«. enfct^ 

ffCD 7*P ? 7 API £B=totf^<^CtiiE ? £ . $ 6 

?toim&&-cwgtfm&*?-?3Gv>tiiW (ft 

©i»E{£g 3 l©<£g> ©US' **fH 

(./. ttT©3?«fc9W2©5ieifl»eiES. M2©B«flWt 

xatiMirs'** 

£' = £+{<$" -$>/2) :%20>®mmm& 

CftkZ, pj£©?7 7TU2^ : ?-7 7*£&ISS©$ l©?e 

±*<L$m t/fe»s, we©* y 7 r i>*t>*v ?tijm 

©WEjfc&aa* t?©»3 ©£j»» < 6 s ' - $ > X *) 
ei&gmfc* „ 7*3 6 , W$E.im&? ? 73 7 i'^ic 

®& l> tc t iSS b tijEf 4 fc©r*> 4 . 

[0011] $ tc , * ? 7* K I- * ^ ? 7 7y.^8©l 
1 ©ttjE*«WL"Cl'*C»4«lt. 9 1 ©@4il«S 

- 9 1 ©a*miiiEs £ = 0 . mi ©£ < pjsw+mit 
flii) m&s. ■ m 1 o>wMm&.2.$ = o £ t/fHsf n 

-CilWC**. »2©WiE*ff«>S**l*. *1©? 
7 K v 7£jJM©1ftjE0>tt£Hti T?**. A 

tc. vun»vtawi,iicm2<D£maLr 

JMBttSlifeBlttflWS? » 7 3 6R0fl£flMff ? 7 

pMAtt? ? 7*3 6 JKJTOUlSfi? 7 73 7 1 
©BttSfcWi'U **»i*HRffa>* 

luwu ^©s^-c^te? ? 7.?^sii4stcD4<? him 
a b . 5aa«#s^* a 75 u & *> > s trc i •> 7& 

©* 5 ^ * 7 •fvmzs&tii t ms&&*m$. mm 

i>. $tc ^^^Y^^9y7^mMs.tm^f 

[ 0 0 12] t XT A* » h #>Sttli O # •> h©*« 



5) «BH"9-7 0 67 5 

10 

into . *jHfcW'C«x T 7 h 3 0 &&m l> "CI * 
^{<:. XT [$tc\tmto) Z#y ltfl>3Q1t>ii><DJi> 

t nt> *, Sfc*i?n©ia 7 'c«x •? h ^7>3 0 j: 0 
^182 0 tc. fcfc 1 *B«$nr^»fcxT^# » ^ # 

10 >3 0©h 7>^l7-- j e(i^2 1^teP<©a5 
1?** . te©57>»f^ir - 7"JHC«fe*«^4 ft(C, 
fi-j mm >;■ - f>l 2 2 J: D itK, P # » f *Dia)^g 1 5 

^ie^ $ h, x7A* 5 h^>30* 2 0 
«3 n& <f*j. smwc**, sfe. ens 

jh t c <t ©JHB tc"7t » •ag&fe&m^x i> tco*. . zv> 

[ 0 0 13] » I- ^'>J§^Pi<? h©H 

S ) ##W!©JH 4 ©^feflJ iL/TT, -/ 3 7 X^St«:J# 

©i^-?A»fcl'T. 02©@Sl)*r>«riafflT4# 
ITC**. B6tt. @m«l«g^ ?7 , €.'7-^^fig 
©»^#S©IS^ia"C ) 06 (a) i*^tTfeB#KBlSl)fil) 
30 Sfi??-7"0!>S*fia {^>*-*3 l©fig> «s» 

[0014] * C X\ *-m&0>&$iA* ■? V tfs® 

tffflct* ? h <D«aiiai'c<Da*fiWift*- 7 73 7 

T. 06 <a> flOfeCC, ^r7%B#o>5Igig!)^?^73 
6 ©gdlfeg < » 3 1 ©teg ) P •SrSisT -2> 0 

40 *<<:. ft^&7-J?&ft OI^s. S^fefet ) 45?: 
$-T4 0 -tn3&»*>, P*f h4U»ff3tHS*N!>ft:«!i©T 
7a - *©iigK#>a>±T*|fi]©[iig0ii£)iiiii^tCft 
*T4 e yccc. ^6 <b> €^(C, nJMfMft^?7'3 

e t ^^Siti^ ( ^>*- ^ 3 1 <om V A * &ffit* 

It) -C9-7<9£3tfd1t«. CC-C. ^©ffig^rq 
£T&£. P*-? l-$lJiai^gl 5 ^C@6©cfe HCb 

n= <p-<i) - <$xt> 

so u. fah-?z>t. mmffl&®&3 S&&3V>ffiiEmntc 



11 

I 0 0 1 5 ] 

[SHOW OfcWHl/fcJ^K:. *JMHcfcn«. 

9 - f «xaarft«w&^JH,^STc(*. ^ a 9 a x» 
*£|}S©£«^©II^&©#M*>*>. ISit - 5Stt±© 

mA\m 

fb*# -j ^ ^>?:*(.,-e©-^^D^:c^cfliJa@ 

[03 ] *«W©» 1 ©fKj£fl©1£s££^"r 

r 

■*sn u :/n /< ? * t/c» i ©«i*s* ata? & 

-7'a-*<ig£. a*? HtlfeN./CttSiU C©fig 

[@4] *ifew©s2©*iiw<©«wt*T«»fflnHa 



?) 4$£hP9-7 0 67 5 

12 

*T 

( a ) l*£^6*K£S©S@< *■ ? 7"C f - ^ - * > 4 
1*S0 

< b > it y n * ? f i/fcjg^r-©^ 9 - i> $ 

[05] *#^©*3^tt0^Btt!iX*TC?&fttt 
&t&0 

[06] -<?:^©^4©l|5ii^©^s£ : £*f^llffla 
Tr- 
io < a ) It^KiiOlltfKSSf ? 7©SSttB* 

I/. £S»fc*T*IK©W8ia 
[07 ] «^KfcW*^*7A*l*#rtt3tf>MiSB 

io ho** r 

1 1 4r - 7 A ( C * ? t ) 

1 & hMtt&i 

16 ^D^i>^Jf>f <n#? hfS> 
20 2 0 

2 i sm@5Eia 

2 2 #>*fltiHI(g^*--:7'* 

2 3 ^>*IJjMff^ 

2 4 XvsW-^tWft 

2 5 <?« 

2 8 &#*ijfwfi^ 

2 9 &$Mr-1')l 

3 o ? r < * *<* ? f- > 

3 1 

30 3 2 

3 3 

3 4 BHMlRfitf 

3 5 

3 6 <0JS&19J«tE* y 7 

3 7 BS«WS*?7' 



[04] 



— >- 



/ 



[a] [b] 



^§¥9-7 0 67 5 




